Abstract
In recent years, food prices represent a very dynamically developing segment of the global economy (Brinkman et al., 2010) . In the years 1961-2000, increase of food prices expressed in current prices was very slow (about 2 index points per year -see Fig. 1 ) (FAO, 2010) . Expressed in real prices, it can be even noted that food prices were falling very signifi cantly during the years 1960-2000 (Valder et al., 2011) . According to the FAO and other institutions and experts (FAO, 2009; Vološin, 2011) -measured in real prices -the food prices reached their historical minimum at the turn of the millennium. A change in food prices occurs in the second half of the fi rst decade of the 21 st century (Webb, 2010) when we had witnessed fi rstly gradual increase in prices in [2004] [2005] [2006] (from 108 to about 134 index points). This growth then accelerated in 2007 from an initial 134 index points to about 191 index points and it subsequently reached its maximum in June 2008 when the food prices index was about 224 index points (see Fig. 2 ). The subsequent decline in prices that occurred in the second half of the year 2008 and during the fi rst months of 2009 did not led to the lowering of prices to the original level from the beginning of the millennium although it was very signifi cant (Horská et al., 2010) . In February 2009, prices reached their minimum of "only" 141 index points (2002-2004 = 100 ). Then again there was an acceleration of price growth when the food price index increased to 237 index points in February 2011. Then there was a decline once again but this decline was not able to compensate the previous price increase -currently (May 2012) , the value of the food price index can be found around 204 index points -which is two times higher value of the index than in the period 2002-2004. The above mentioned development consequently led to the fact that global food prices have more than doubled in a very short period of about 8 years. Generally, it should be pointed out that the boom has aff ected sectors which are connected to the production of bio fuels the most (Ruel, Garrett et al., 2010; Pingali et al., 2008 ) -i.e. cereals, oilseeds and sugar crops. In May 2012, the price index for cereals ranged at about 220 index points, for sugar it was 294 index points and for oil 234 index points (2002-2004 = 100 points) . The rise in prices, which we witnessed, had a number of causes and their eff ect accumulated in the recent years (Timmer, 2008) . As an illustration, the most commonly reported factors can be mentioned (Svatoš, 2008; Čechura, Šobrová, 2008) : population growth, the growth of global production, growing purchasing power of population, speculation, decrease of stock, increase of non-food use of agricultural and food production (especially fuel and energy), decrease of production in some regions of the world, loss of agricultural land connected to the process of urbanization, climate change, etc. In relation to the impact of rising prices it should be noted that the actual food price growth has diff erent impacts, especially when comparing developed and developing economies of the world (Godfray et al., 2010) . In particular, it is refl ected very negatively in those countries where the ratio of food expenditure exceeds 40% of average household income in the long-term (Benerjee and Dufl o, 2008) . In the case of developed countries (OECD members), where food expenditures are on average between 5 to 30% of total household expenditure, the situation is not so critical. In this respect, it is worth mentioning that between developed and developing countries there are huge disparities in terms of household disposable income (Firebaugh, 2006) . While in some countries of subSaharan Africa the value of GDP / capita is below the 300 USD, in the most developed countries the value of GDP / capita is over 50 000 USD in the long term on the other hand (WB, 2012) .
It is important to note that in addition to market factors, food prices are aff ected by policy as well (Timmer, 1989 ) -for example, food prices are aff ected hugely by politically motivated process of liberalization of the world agricultural trade (Smith, 2001) , eff ort of number of governments to control the amount of realized agrarian production is also signifi cant (Poulton et al., 2006) (i.e. the EU's Common Agricultural Policy, etc.) and the level of direct and indirect taxation in diff erent countries is important as well in cases when the amount of taxes signifi cantly aff ects the fi nal price of food on the shelves in retail trade (Newbery, 1989) .
From the arguments above it can be deduce that the price development on the food market is a very complex problem aff ecting the quality of life in all countries and regions of the world (FAO, 2011 FAO, 2012 Czech market and to fi nd out how are the changing global prices refl ected in the development of food prices on the Czech market. Furthermore, the article analyzes the impact of increasing food prices in the EU market and world market on food prices in the Czech market. Special subject of the analysis is to determine the impact of the GDP growth on food prices in the Czech Republic in late 2011 and beginning of 2012.
MATERIALS AND METHODS
From a methodological point of view, the article focuses on analysis of food prices development on the world market, the EU market and then on the market in the CR. The sources of data for analysis come from databases of UN FAO, World Bank, Eurostat, CNB and CSU. The observed period focuses on the development of food prices with emphasis on the years 2006-2012 when there were the most obvious changes. Food price development is analyzed using a standard index of food prices which is calculated by individual institutions mentioned above (the base year 2005 = 100). The analysis of food prices is then processed on the monthly level and development trends are compared through chain indices and other statistical indicators. The relationship between the world prices, prices in the EU market and in the CR is analyzed through the correlation index. The infl uence of world prices (x 1 ) and prices in the EU market (x 2 ) on the food price developments in the CR (y 1 ) is then analyzed by regression analysis (Tvrdoň, 2001) where price development in the CR acts as an endogenous variable and the development of prices in the EU and world markets plays the role of exogenous variables. y 1 = ax 1 + bx 2 + c.
[1]
Subsequently, it is evaluated the impact of world prices and the EU market prices on prices in the CR.
where: Obtained regression results are then tested by t-test, p-value and Durbin-Watson test. Through above mentioned regression, it is then calculated functional elasticity (Ostaszewski, 1993) which specify fl exibility in the development of global prices and Czech market prices. E = y/ x × (average x)/(theoretical y).
[4]
Finally, impact of changes in VAT rates on the resulting food prices on the CR market is estimated through the point elasticity. In relation to the methodology, it is also appropriate to mention the fact that the authors did not analyze the development in market prices of the CR only through data taken from the CSO database but they conduct own research on food price developments in the retail market of the CR where the food prices were observed for four quarters in the retail network in the Czech Republic for the sample products. In this respect, observed quarters were third and fourth quarter of the year 2011 and the fi rst and second quarter of the year 2012. Own price survey was conducted in the case of the most important chains represented in the CR (Albert, Billa, Interspar, Kaufl and, Lidl, Penny Market, Tesco). Among the monitored food products were included the following: 1.5% milk, eggs (10 pieces), fl our (1 kg), sugar crystal (1 kg), cheese 30% (1 kg), long-grain rice (1 kg), butter (82%), bread "Šumava" (1200 g), sunfl ower oil (1 l), whole gutted chicken (1 kg), apples (1 kg), pork with the bones (1 kg), pasteurized semi-skimmed milk (1 l), potatoes (1 kg), beef (1 kg). At the end of the paper the authors analyzed the sensitivity of selected foodstuff products traded in the Czech market on changes in the value of national food price index, EU market food price index and global market food price index. The results of analysis are compared with the sensitivity of individual commodity groups price development in relation to world food price index value development. The sensitivity of individual items or commodity groups price on changes in national, European and global food price index is analyzed through the point elasticity calculation (Ostaszewski, 1993) .
RESULTS AND DISCUSSION
If we analyze food price developments in the global market, the EU market and the CR market, generally it can be said that existing diff erences in market prices between the EU countries and world market are gradually disappearing. This can be observed the most clearly especially in the case of primary agricultural products prices development (FAOSTAT, 2012) where prices in the EU market are for a wide range of products (e.g. corn) lower than prices in the global market (FAOSTAT, 2012) . A higher price level in the case of the EU countries in comparison with the world market is particularly evident in the case of fi nal products with high processing level and which are more labourintensive (FAOSTAT, 2012) . However, it should be noted that due to the dynamic growth of prices in the global market compared to the EU market the existing diff erences between the EU and world market are being gradually eliminated as mentioned above. While in case of the EU market, in the years 2006-2012 the food price index reached a maximum value of 122 (2005 = 100), in case of the world market the index was 202 points. In the particular months of the period, the average food price index was about 112 in case of the EU countries and about 150 index points in case of the global market. During the observed period, food prices in the global market raise by about 0.7% per month on average, while prices in the EU market increased by about 0.25% per month in the same period. The lower dynamic of price growth rate and substantially lower levels of price fl uctuations on the EU market are undoubtedly positive eff ects resulting from the EU common policies (Common Agricultural Policy and EU Common Commercial Policy). These policies act as a shield (Bielik et al., 2010) particularly in relation to fl uctuations in the global market which are transferred to the markets of each Member State of the European Union only in a limited extent (Svatoš, Smutka, 2011) . Particular tables (Tab. I and II) listed below shows fairly accurate information about the interconnection of the EU market with the global market through the correlation analysis.
The results of the analysis shows that there exist a strong link between the development of prices in both markets with some exceptions -in this regard, it is primarily the impact of the world market prices on the development of prices in the market of EU countries. However, it can be seen more progressive increase in prices in the global market compared to the EU market. This implies that the common policy must function as a sort of bump preventing the transmission of fl uctuations of the world market to the internal market of the EU countries. It can be seen a certain independence with regard to price development in the market of the EU countries in relation to the world market.
Analysis of market prices in the Czech Republic
Based on analysis of price development on the global, European and Czech market, it can be stated that there is a correlation among the above mentioned prices. In this regard, it should be noted that signifi cantly higher dependence of food prices in the CR market exists in relation to the EU market than in relation to the development of the world market prices (in detail, see Tab. I). The explanation is very easy. The Czech Republic is a member of EU and because of the EU countries are members of one "Common" market -there is existing the huge pressure to unify prices (the Law of One price). The following tables (Tab. III, IV and V) summarize the development of Czech food prices in relation to the development of EU market food prices (Tab. III) and in relation to the development of world market food prices (Tab. IV) through the regression functions. Tab. V provides an overview of the cumulative impact of world prices and the EU prices on the development of food prices in the CR market. Results of individual processed regressions suggest a signifi cant infl uence of the EU market prices on food price development in the CR market. In the case of the world market, it is also proved the impact of world prices on Czech market prices. Nevertheless, this impact is signifi cantly lower compared with the infl uence of prices on the EU internal market. A calculated elasticity values based on the individual regression functions (for details see methodology -equation [4] ) clearly show the higher impact of the EU market price changes on the Czech food prices compared with impact of global market price change. Tab. III implies that if price index value in the EU market changes by 1%, the price index value in the CR market changes by about 0.57%. From Tab. IV, which characterizes the relationship between the global market and the CR market, it can be derived following in relation to the elasticity -if the price index on the world market changes by 1%, the food prices index in the CR market changes by 0.54%. It is important to note that even lower impact of changes in global market prices on the development of the Czech market prices ) refer to the fact that if the food price index in the global market changes by 1%, the value of the same market index in the CR changes by about 0.44%. The infl uence of the price development in the EU market is more signifi cantthe value of elasticity food price index on the Czech market in relation to the food price index on the EU market reaches 0.38%. The results of analysis prove a high dependency of Czech food price development in relation to both global and EU food price development -but it should be emphasized, that on the base of correlation index -Czech food price development is more dependent on EU market food price development. In this case it must be highlighted that because of liberalization processes and because of EU CAP reform the EU food price development is much more dependent on global market food price development than it was in the past -the diff erences between EU food price and global food price development are not so high as it was ten-twenty years ago. It is explaining a similar sensitivity of Czech food price development both in relation to global and EU food prices development. Fig. 3 implies greater interconnection in the CR market price development to the EU market price development. This fact is clearly shown in Tab. I and then in the Tab. II. The high compliance rate is shown by the values of average price development, achieved maximum and minimum price in the observed period, calculated value of the variance, standard deviation, quartiles and percentiles, etc.
The food prices development on the CR market in the last four quarters
Food prices in the CR market are developing very dynamically. As it was mentioned above, the growth rate of the CR market price is below the level of the global market growth; however, its price growth follows the EU market price growth. In recent years, food prices in the Czech market increased by almost one fi h (Fig. 4) In this regard, it is worth mentioning that the change in VAT rate contributes not only to increase in prices itself but it has infl ationary eff ect -beside others, it is shown by an excerpt from a research report published by the CNB in 2012. The report states the following: The increase in food prices due to the VAT changes at the start of this year implies a fi rst-round eff ect on infl ation of 0.6 percentage point. According to the forecasts in Infl ation Reports III/2011 and IV/2011, the VAT change was not expected -owing to subdued demand -to pass through to consumer prices in advance, as had happened at the end of 2007. At that time, more than half of the eff ect of the approved change to the reduced VAT rate from 5% to 9% as from January 2008 had passed through to food prices two months in advance. Given the diff erent position of the economy in the business cycle and the diff erent agricultural producer price situation compared to 2007, the potential pass-through of the higher VAT rate to food prices at the end of 2011 was considered in Infl ation Report IV/2011 to be only a temporary upside risk to the forecast. However, strong across-the-board growth in food prices in October to December 2011 suggested that the VAT change might again have passed through in advance to prices of food (excluding alcohol and tobacco, which are not aff ected by the recent VAT change). Seasonally adjusted food prices rose by 2.7% in 2011 Q4, with most food items recording increases. An econometric analysis reveals that the pick-up in food price infl ation in this period can be explained to only a very small extent by the currently rising imported food prices or the weaker exchange rate (see Chart 1). By contrast, the eff ect of the high domestic agricultural producer prices in the past on food prices is fading noticeably. At the same time, a comparison of food price infl ation in the Czech Republic with that in neighbouring countries shows that the Czech Republic had the fastest growing food prices at the end of 2011 (see Fig. 4 ). This diff erence has no signifi cant cause other than the VAT change. A similar diff erence between prices in the Czech Republic and other countries was observed in late 2007 and early 2008.
The development of food prices -fi eld research in July 2011-June 2012
The second half of the year 2011 along with the fi rst and second quarter of the year 2012 was marked by signifi cant price increases. To the price growth contributed signifi cantly the three factors already mentioned above. High prices in the global market, price growth on the EU market and the growth rate of VAT which was also accompanied by eff orts of individual market actors in the CR to increase their own selling prices in order to off set increase in costs associated with rising prices of fuel, energy, inputs, etc in the past periods. The following (2012) and further analysis of the CSO (2012) follows that this increase was dynamised by the chains eff ort to off set increase of the VAT rate and then off set the cost increase associated with an increase in input prices in previous periodswhen the chains tended not to increase prices for fi nal consumers because of competitive fi ghts. Cost increase of individual entities involved in the vertical production, processing and sale of agricultural products and food was rather redistributed between primary production and processors -but ultimately there was prices increase for fi nal consumers as well.
Results of the fi eld survey in the various quarters in the period July 2011 to June 2012 showed the following fi ndings. Tab. VI provides an overview of average prices of observed products in the case between the fi rst and the second quarter of 2012. The results above from fi eld surveys are more or less in line with the fi ndings of the CSO. The results of the performed research indicates that the most dynamic item of the Czech retail sector in observed the period (within the studied products) was chicken eggs. The rise in price of this product was not aff ected by the VAT rate development neither by the development of global prices. The rise in prices was mainly infl uenced by the specifi c situation that appeared in the CR market in early 2012 due to ban of import of eggs from hens bred in cages and then also because all the actors involved in chicken eggs vertical decided to take advantage of the confusing situation in the market and increase their margins (despite the many protests that it this was not true) at the expense of fi nal consumers. Dynamic growth in prices was also observed in the case of sugar, bakery products, oils and meat. In relation to the development of the world and EU market prices, the Czech food market prices react sensitively to EU countries market prices; their sensitivity to global prices is limited as it is mentioned above. As for the studied products, the highest sensitivity in relation to changes in world market and identically on the EU and the CR market showed the following items: eggs (due to their specifi c position in the market in early 2012), sugar, bread, fl our, chicken and beef. Tab. VIII provides an overview of the sensitivity of the selected food segment to the price index development on the global market and the markets in the EU and the CR.
With the exception of eggs, the results above point to the fact that selected food prices respond to the global market price changes much more sensitively than it was the average sensitivity of the aggregate global market to change of food prices index in the observed period (see comparison Tab. VIII and Tab. IX).
CONCLUSIONS
The results of the analysis shows that food prices on the world market as well as on the market of EU countries were growing very dynamically in recent years. Their growth was dynamised in the second half of the fi rst decade of the 21 th century in particular. The most signifi cant increase in the global and European food prices occurred in the period immediately preceding the global economic crisis. In the subsequent period, the prices declined signifi cantly, however, they did not fall to the original level of the late nineties and the beginning of the fi rst decade of the 21 th century (when the global food prices were on their longterm minimum). Subsequently, during the years 2010 and 2011, the European and global food prices has began to rise again, and the growth rate of the world prices signifi cantly exceeded the growth dynamics of prices on the EU market. Food prices on the CR market reacted to this development by gradual growth. In terms of relation to the other markets, prices in the Czech market followed the EU market where the mutual degree of correlation achieved over 90% in the case of the food price index development. In relation to the world market, the degree of correlation is signifi cantly lower -this can be explained by the infl uence of the common EU policy on its own market food price development. However, if we analyze the relationship between the development of prices in the EU market and the world market, there is a correlation rate around 80% which therefore implies that the global market development aff ects the CR market price development indirectly -through the development of prices in the EU countries market. Processed analysis also points to the fact that food prices in the CR market do not wholly copy EU countries market development despite the high degree of correlation -in some years, the price development shows autonomous tendencies -given by the specifi cs of the Czech market. More precisely the development is infl uenced by factors that are currently specifi c to the market in the CR (e.g. VAT rate change, law change, import conditions change, etc.). Regarding the sensitivity of the Czech food prices to changes in food prices on the world market and the EU market, the results of the analysis shows that the CR is much more sensitive to changes in prices on the EU market (a measure of elasticity in the period reached 0.38%, the revised value 0.57%) compared with changes in world market prices (0.44% -revised value 0.55%). The most sensitive response to the global market price change had mainly sugar, grain products, products of oil crops and then the meat products (especially beef and chicken). However, food price development in the CR market is not infl uenced only by prices in the EU market and in the world market, political infl uences are also important in this regard. For example, the growth of VAT rate in early 2012 led to a non-negligible increase in food prices. This increase was confi rmed by the authors own research as well as by survey results published by the CNB. The results published by the CNB also point to the fact that the growth of VAT rate is not absorbed only by the producers and sellers but it is largely transferred to the fi nal consumer prices -which was demonstrated not only by the development a er the VAT rate increase in 2012 but by a similar situation in 2007 when the VAT rate increase from 5 to 9%. Regarding the price development in the CR market, the survey shows that retailers did not wait to raise prices until the very introduction of the growth of VAT rate but they began to gradually increase the prices in the period that preceded the actual one in which the VAT rate changed. Already during the fourth quarter of 2011, there had been an increase in prices of a selected food sample by about 3% on average (growers, processors and manufacturers justifi ed this price increase by off setting the increased cost of own production and activity -but it is clear that they were preparing for the growth of VAT rate to be able to visually recognize that immediately a er the introduction of higher VAT rates they had made a positive step towards the customer by not immediately increasing the prices by the change of VAT rate). The situation in the fi rst quarter of 2012 was following, at the beginning (January) the sellers kept prices at the level of December 2011 but already in the following months they have started raising prices again. In the fi rst quarter of 2012, the food price of the observed sample increased by about 4.4% on average comparing with the last quarter of 2012 (according to CSO data, it was even moreetby about 5.9%). During the second quarter of the 2012, food price increase slowed down. During the last four observed quarters (July 2011-June 2012), the highest price growth rate dynamics in terms of the observed sample and performed research in the food retail chains in the CR market showed following items: eggs, sugar, bakery products, sunfl ower oil, beef and chicken. On the contrary, pork and dairy products showed a much lower rate of growth dynamics. The article aims to analyze the development of prices in the food market in the Czech Republic and to identify the infl uence of global and European prices development on domestic food price development and price development of selected food products. The article focuses primarily on the sensitivity of Czech food price development and especially on sensitivity of the selected commodity aggregations price development on the global and European market price growth. Furthermore, it is analyzed the impact of changes in value added tax rate from 10% to 14% on food prices in general and then on the prices of selected food products in retails network (Albert, Billa, Interspar, Kaufl and, Lidl, Penny Market, Tesco were the surveyed chains). The results of the analysis are following. The Czech food market reacts sensitively to changes in food prices on the global market as well as on the EU market but the EU price development is determining for the CR. In terms of price response to change in the VAT rate, it appears that the growth rate is not absorbed on the production side but it is largely transferred to consumer prices. The selected food sample also showed high responsiveness in the development of prices to changes in the EU market prices but there are certain variations given by specifi cs of the Czech market (for example the price of hens eggs -in recent months, it has been strongly infl uenced neither by the EU market prices nor the world market prices but it was aff ected by the legislative step of government when the government banned imports of eggs coming from caged birds into the Czech Republic).
SUMMARY

